Very early sexual intercourse (i.e., sexual initiation prior to age 15) may have a detrimental impact on a young woman' s performance in middle school and high school. Indeed, numerous investigators have found that young women who become sexually experienced during their early teenage years are less likely than their sexually inexperienced peers to graduate from high school and to pursue postsecondary education. 1, 2 Given the positive relationships between educational attainment and subsequent employment and earnings, [3] [4] [5] [6] early sex may have a major negative effect on later life outcomes if it hinders education.
Efforts to identify the possible causal pathway between early sex and educational attainment must address two key issues: the need to take into account confounding variables and the challenge of determining the mechanisms through which early sex may affect educational outcomes. The fi rst issue is vital because the association between early sex and subsequent educational outcomes could be spurious; it may be due to personal characteristics, family background factors or other variables that lead some young women to have early sex and that independently infl uence the probability of high school graduation, postsecondary enrollment and college completion.
The role of race and ethnicity provides a vivid illustration of this possibility. Researchers have long been aware that black youth are substantially more likely than their white counterparts to initiate sex before age 15, 7 and considerable research has been devoted to identifying the causes of this variation. 8 A parallel body of literature has documented and sought explanations for large and persistent racial and ethnic disparities in educational achievement. 9, 10 Taken together, these observations suggest that race and ethnicity itself, or factors closely associated with it, could generate a spurious statistical association between early sex and educational attainment.
Race and ethnicity is not the only possible confounding variable. Other aspects of socioeconomic status, including parents' education, occupation and income, may be related to young women' s age at fi rst intercourse and educational achievement. [11] [12] [13] [14] Another possibility is that poor early academic performance, attributable either to low intelligence or to other barriers to academic success, reduces young women' s chances of subsequent academic achievement while also making them more likely to initiate sex at a younger age. This would be the case if some young women, discouraged by their academic performance in grade school, reduced their academic effort during middle and high school, and focused instead on forming romantic and sexual relationships. 9 This possibility is consistent with the fi nding that poor prior academic performance predicts the initiation of sexual activity during early By Nicole R. Steward, George Farkas and Jeff rey B. Bingenheimer adolescence. 15, 16 More generally, aspects of temperament, such as impulsiveness, sensation seeking and delay of gratifi cation, may generate patterns of behavior that include not only early sex and poor academic performance, but also involvement in a wide range of so-called problem behaviors. [17] [18] [19] Because the list of potential confounding variables is long and diverse, any effort to draw conclusions about the relationship between early sex and subsequent achievement of educational milestones must confront this issue.
If we assume that early sexual intercourse has a real impact on educational outcomes, a second issue arises: What mechanisms mediate this relationship?
One possible mechanism is early family formation. Indeed, much of the concern about early sex is related to the risk of unintended adolescent pregnancy. 20 Young people who have sex at an early age are less likely to use contraceptives correctly at fi rst sex-or to use them at all-than are those who make their sexual debut at an older age. 21, 22 Nonuse or incorrect use of contraceptives increases the likelihood of pregnancy and, in turn, motherhood, which brings new expectations and responsibilities that many young women cannot easily reconcile with remaining in school. Thus, at least to some extent, early motherhood can lead to reduced educational attainment. 2, 23 Early marriage is also associated with a delay in educational attainment, although the direction of the relationship is much less clear. 24, 25 Age at fi rst marriage has risen for both men and women during the past 50 years, 26 and the completion of educational milestones has become a marker for adulthood for many individuals. Because marrying before completing high school or enrolling in college may require young women to delay or forgo further educational attainment, early family formation may serve as their pathway to adulthood. 27 These fi ndings raise questions about the detailed relationships among young women' s social and demographic characteristics, very early intercourse and later educational outcomes. Do structural disadvantage and lack of academic achievement fully explain the relationship between early intercourse and the completion of educational milestones? To what extent does later family formation mediate this relationship? Answering these questions is the goal of this study.
METHODS

Study Design
We used data from the National Educational Longitudinal Study (NELS) to analyze the relationship between early sex and three educational outcomes: graduation from high school, enrollment in postsecondary studies and attainment of a four-year college degree. The timing of, and risk factors associated with, early sex differ between males and females; 28, 29 we focused on women, because the potential consequences of early sex, including early childbearing, are typically greater for the futures of women than of men.
We extended prior research in two ways. First, we explored the extent to which the relationship between early sex and educational attainment remains intact after family background, school performance, behavioral factors and academic aspirations are taken into account. We included both standardized test scores and grade point average (GPA) as measures of academic performance; NELS is one of the few data sets that contain data on both of these measures for young women at the ages when sexual activity typically begins.
Second, we examined the importance of the timing of fi rst family formation in the relationship between early sex and educational attainment-an element missing from most previous studies of the impact of parenthood on educational attainment. We constructed three indicators of childbirth and marriage to represent when these events occurred relative to a young woman' s expected high school graduation date, expected date of postsecondary enrollment and expected college enrollment date.
Sample
We analyzed student and parent responses in the NELS public-use data. NELS started in 1988 with a nationally representative eighth-grade cohort. Students and parents were both interviewed during the base year. Students completed follow-up surveys in 1990, when most were in 10th grade; in 1992, when most were high school seniors; in 1994, when respondents were approximately 20 years old; and in 2000, when they were about 26 years old. We focused on the 6,362 young women who participated in the 2000 follow-up.
Data
᭹ Outcome variables. Educational outcome variables were constructed using information about respondents' high school completion date and highest level of postsecondary education by fi nal follow-up. High school graduation was defi ned as receipt of a high school diploma by the 2000 interview. The measure of college enrollment includes all students who reported having had at least some postsecondary education by the 2000 interview (high school graduation with a diploma was not required to be included in this measure). Finally, we assessed whether respondents had attained a bachelor' s degree by the 2000 survey. ᭹ Predictor variable. Our focal independent variable was early sex. During the 1994 wave of NELS, respondents were asked "Have you ever had sexual intercourse?" If the response was affi rmative, interviewers asked "When did you have sexual intercourse for the fi rst time?" and "In what month and year was that?" We used these data and respondents' birth dates to construct a dichotomous indicator for early sex.
We excluded from our analyses 410 young women who provided no information about the timing of their fi rst sexual experience and 181 who did not remember either the year or the month of their sexual debut; the latter were omitted because individuals who provide incomplete responses to retrospective questions may be more likely than their peers to give inaccurate information when they respond to other retrospective questions. 30 An important limitation of our early sex variable is that it did not distinguish coercive from consensual sex, because NELS did not include questions on sexual coercion. However, the relationship between coercive early sex and educational attainment may be different from that between consensual early sex and educational attainment. In previous research with young women, investigators found that the proportion of fi rst sexual experiences that are described as coercive decreases sharply as age increases. In the National Longitudinal Study of Adolescent Health, for example, the proportion of women who reported having ever experienced forced sexual intercourse leveled off around age 12,* 31 suggesting that sexual debuts prior to age 12 would have a substantially higher likelihood of being coercive than later ones. Thus, we omitted from our analyses the 17 young women who reported having experienced fi rst sex prior to age 12. Omitting these very young sexual initiators from the analyses cannot fully resolve the problem of confl ating coercive and consensual early sex, but may help mitigate it. ᭹ Social and demographic characteristics. The vast majority of respondents identifi ed themselves as Asian or Pacifi c Islander, Hispanic or Latino, non-Hispanic black or nonHispanic white. The 131 respondents who provided other responses (e.g., Native American) were dropped from the analysis.
The measure for socioeconomic status was constructed from data collected from young women' s parents in 1988. In the parent questionnaire, respondents reported their own and their spouse' s or partner' s highest level of education, which were coded on a scale from 1 (eighth grade or less) to 13 (Ph.D. or other professional degree), and their occupations, which were coded using a 17-point occupational prestige scale. Additionally, they were asked to provide their family income for 1987, which was coded on a scale from 1 (none) to 15 ($200,000 or more). If data on these variables were missing on the parent questionnaire, information from the student interview was used. The responses to each question were standardized and summed to create the measure for socioeconomic status. Detailed information about the construction of this variable is available in the NELS codebook. 32 Family structure was a dichotomous variable indicating whether the respondent lived in a two-parent household; it was constructed using student responses from the baseline interview. Sibling high school completion, measured in 1990, is represented by two dummy variables, the fi rst indicating that the respondent had at least one older sibling who had dropped out of high school, and the second indicating that he or she had at least one older sibling but that none had dropped out. The reference category was having no older sibling. ᭹ Academic achievement. To measure academic achievement, we constructed two variables. The fi rst was an average of all self-reported grades from English, math, social studies and science from sixth to eighth grade, using the base year responses. For our analyses, we transformed this composite GPA into a z-score. Prior studies have shown that self-reported grades are highly correlated with students' actual grade point average. 33 GPA is largely predicted by the combination of the student' s standardized test scores and school work effort. 34 It does not, by itself, fully refl ect the student' s academic performance, because in schools where the average academic performance is high, a greater absolute performance is required to achieve the same GPA that a lesser student may achieve at a less challenging school. Nevertheless, it is an important variable to include in our analysis, since it is the primary form of feedback on academic performance that teachers provide to students and their parents. It may also be the best available measure of student interest and effort in schooling.
The second measure was based on results from the NELS math and English exam, given to respondents during the base year. We combined the math and reading scores; we then standardized this variable so that we could compare its relationship to early sex with that of GPA. ᭹ Academic expectations. To assess students' baseline educational expectations, the survey asked "How sure are you that you will graduate from high school?" and "How sure are you that you will go further than high school?" Possible responses, coded from 1 to 4, were "very sure won't," "probably won't," "probably will" and "very sure will." We used a z-score transformation for this scale in our analyses. ᭹ Behavioral characteristics. We included six behavioral measures, all of which were assessed during the base-year survey. Unattended time at home was used as a measure of parental supervision. Respondents who reported being at home alone after school with no adult supervision for an average of three or more hours per day were coded as having weak parental monitoring.
Early tobacco use may be an indicator of other deviant and problem behaviors. 35 In the NELS questionnaire, respondents were asked "How many cigarettes do you usually smoke per day?" The fi ve response options ranged from "don't smoke" to "two or more packs a day." We recoded these responses into a dichotomous variable to indicate whether adolescents smoked at least one cigarette a day.
We also included a measure intended to capture school behavioral issues from the student' s perspective. Youth were asked how many times in the fi rst semester of the current school year they had been sent to the school offi ce for misbehaving, and whether their parents had been *Forty-four percent of young women who reported their age at fi rst sex as 10 or younger also reported having ever been forced to have sex; forced sex was also reported by 37% of young women who fi rst had sex at age 11; by 22% of those who fi rst had sex at age 12; by 28% of those who fi rst had sex at age 13; by 23% of those who fi rst had sex at age 14; and by 17% of those who fi rst had sex at age 15. notifi ed about their behavior. Response options varied from never to two or more times. These items were standardized and scaled (alpha=0.77).
School attendance and class attendance were measured using student responses. Youth were asked how many times in the fi rst semester of the current school year their parents had received a warning about their attendance; responses were coded on a scale from 0 (never) to 2 (more than twice). They were also asked how often (with no time frame specifi ed) they skipped class; the four possible responses were coded from 0 (never/almost never) to 3 (daily).
Finally, both students and parents were asked if the student had ever been held back a grade. The responses were recoded into a single dichotomous measure in which students were classifi ed as having been held back if they, their parents, or both gave an affi rmative response. ᭹ Mediators. We created a series of dichotomous family formation variables using dates of marriage and childbirth obtained during the fi nal wave of data collection. Respondents were classifi ed as having married before their expected high school graduation date or as having had a baby before their expected graduation date if those events occurred before June 1992, the timely graduation date for this cohort. Similarly, the measures for marriage and childbirth between expected high school graduation and expected postsecondary enrollment dates indicate whether respondents reported having married or having had a child between July 1992 and August 1994. These measures allowed a window of two years for enrollment because some young people do not enroll in the months immediately after high school graduation; lower income students, for example, often defer college for a year or two in order to work to pay for school. 36 Finally, young women were classifi ed as having married or having had a child before the expected date of college graduation if they reported that those events had occurred between September 1994 and August 1998. Although these dates allow a young woman six years after the average high school graduation year to complete her college degree, the measure may count women who formed a family after completing their degree. Women who gave birth in 1997, for example, were classifi ed as having had a baby before their expected college graduation date, even though many would have already attained a college degree.
Analytic Strategy
We began by examining descriptive differences in educational, social, demographic and behavioral variables between females who had engaged in early sex and those who had not. We used chi-square tests to assess differences in categorical variables, and two-sample t tests for differences in continuous variables.
Next, we used STATA 9.0 to estimate weighted logistic regression models examining the relationships of early sexual behavior with high school graduation, postsecondary enrollment and college completion. Because NELS used a stratifi ed multistage sampling design with unequal probabilities of selection, we used STATA's "svy" command and related options to obtain corrected point estimates and standard errors. Suitable postestimation tests for weighted data and the "svy" command in STATA are lacking, so we used Fisher' s Wald statistic to assess model fi t. These analytic techniques did not allow us to make a reliable estimate of explained variance. Our approach to model specifi cation was driven by the need to address an important limitation of using NELS to Perspectives on Sexual and Reproductive Health variables for which mediating rather than confounding roles seem more plausible.
For each outcome, we also estimated a fourth model, which incorporated the indicators of childbearing and marriage at different points in time. The purpose of these models was to examine whether childbearing and marriage mediate the relationship between early sex and educational attainment.
In preliminary analyses, we added terms for the interaction of race and early sex to earlier versions of model 3 for each outcome. These interaction terms were not statistically signifi cant, indicating that the relationships between early sex and educational outcomes are similar for Asian, black, Hispanic and white respondents. Therefore, the interaction terms were not included in the multivariable models, and we do not report results according to race and ethnicity.
RESULTS
Sample Characteristics
After we excluded an additional 1,010 respondents for whom information was lacking on study variables, the fi nal sample consisted of 4,613 young women. To examine whether these exclusions altered the makeup of our sample, we compared the characteristics of young women in the analytic sample with those of young women in the original full sample; the two groups were relatively similar, although they did differ slightly on some measures.* Overall, 10% of young women in our analytic sample had had sex for the fi rst time before age 15 (not shown). Respondents who had had early sex differed sharply in educational attainment from those who had not (Table 1 , page 247). Whereas 87% of young women who had not had early sex had graduated from high school by the fi nal survey, only 64% of those who had had early sex had done so. Similarly, young women who had not had early sex were more likely than those who had had early sex to have enrolled in a postsecondary program (83% vs. 67%) and to have graduated from college (39% vs. 17%).
The two groups also differed on numerous background variables. Asians and whites were underrepresented in the early sex group, while blacks were overrepresented. The average socioeconomic status of young women who had engaged in early sex was lower than that of respondents who had not had early sex (mean z-scores, -0.35 vs. -0.05). The substantial difference on this measure indicates that on average, the families of young women who had engaged in early sex had had much fewer resources than those of young women who had not engaged in early sex. Likewise, respondents who had engaged in early sex were study early sex-namely, that the fi rst round of data collection occurred when the young women were in the eighth grade and typically 13 years old. Thus, for some participants, early sexual initiation may have occurred prior to the assessment of control variables, in which case the control variables would be potential mediators rather than confounders. To address this issue, we introduced the control variables into our logistic regression models in three stages, according to the likelihood that these variables played confounding rather than mediating roles. In the fi rst stage (model 1 for each outcome), we controlled only for the social and demographic characteristics, which are highly unlikely to vary across time or to have been infl uenced by early sex; thus, their role (if any) in the association between early sex and educational attainment would be as confounders rather than as mediators. In the second model for each outcome, we added the two academic achievement measures, which we believe primarily refl ect innate ability, learning and academic performance occurring prior to the initiation of early sex, but which could refl ect the infl uences of early sex for some young women. In the third model, we added the behavioral characteristics and measures of academic expectations- less likely than other respondents to have come from a two-parent household (65% vs. 82%). Early sexual initiators also had lower NELS test scores, GPAs and educational expectations than others. In addition, they were more likely to report having ever used tobacco or having ever been held back a grade, and they had poorer school and class attendance. These differences reinforce concerns that the associations between early sex and educational attainment could be spurious.
We also found differences between the groups in family formation variables. Fifteen percent of young women who had engaged in early sex married prior to their expected high school graduation date, whereas only 5% of those who had not had early sex married before then. Similarly, those who had engaged in early sex were more likely than those who had not to have a baby before their expected high school graduation date (8% vs. 4%), although they were less likely than those who had not had early sex to marry between their expected college enrollment and graduation dates (18% vs. 28%). The two groups were similar for the other family formation outcomes-marriage or childbirth between expected high school graduation and college enrollment dates, and childbirth between expected college enrollment and college graduation dates-suggesting that a strong association between early sex, marriage and parenthood occurs mainly prior to high school graduation.
Multivariate Analyses
The fi rst logistic regression model showed that the relationship between early sex and high school graduation withstood statistical controls for time-invariant background characteristics (Table 2 ). Even after we controlled for race and ethnicity and socioeconomic status, the odds of high school graduation among young women who had engaged in early sex were only 32% of those among women who had not had early sex.
In the second model, GPA was positively associated with high school graduation (odds ratio, 2.5), but the addition of this and the NELS score to the model barely altered the relationship between early sex and graduation.
The third model revealed that the odds that a young woman completed high school were reduced among respondents who had had poor school attendance (odds ratio, 0.6) or had been held back a grade (0.3). The odds were elevated, however, among those who had had a more favorable attitude toward the possibility of pursing education beyond high school (1.2 for each one-unit increase in the scale score). When these possible confounders were added to the model, the odds of completing high school for young women who had had early sex changed only slightly and remained statistically signifi cant (0.4).
The fi nal model added measures of marriage and childbearing prior to the expected high school graduation date. Both were associated with reduced odds of high school graduation (odds ratios, 0.1-0.3). With these variables in the equation, the odds of graduation among young women who had engaged in early sex remained substantially lower than those among young women who had not had early sex (0.4). We conclude that early academic performance, behavior, marriage and childbearing explain only a modest share of the association between early sex and high school graduation.
Repeating this analysis for postsecondary enrollment revealed that most of the social and demographic variables were associated with enrollment in the fi rst model ( Table 3 ). The odds of enrollment were lower among young women who had had early sex than among those who had not (odds ratio, 0.5), although the magnitude of the reduction was not as large as it was in the corresponding model for high school graduation.
Many of the variables in models 2, 3 and 4 were associated with postsecondary enrollment, and controlling for these variables diminished the relationship between early sex and enrollment. By model 3, early sex was no longer a signifi cant predictor of postsecondary enrollment, and the relationship remained nonsignifi cant in model 4. However, expectations of pursuing postsecondary education and the two measures of academic achievement were associated with elevated odds of college enrollment (1.4-1.5), while marriage before the expected high school graduation date and between the expected dates of high school graduation and college enrollment were associated with reduced odds (0.4 for each). Finally, the same sequence of models revealed that early sex was associated with reduced odds of completion of a bachelor' s degree (odds ratio, 0.4- Table 4 ). As with the other outcomes, each group of variables added to the equation explained a portion of the relationship. In the fi nal model, the estimated odds of having received a bachelor' s degree among young women who had had early sex were half those among respondents who had not engaged in early sex (0.5). Among the other variables, the ones most positively associated with elevated odds of college graduation in model 4 were socioeconomic status (2.4) and GPA (2.2); the strongest negative associations were with having had a baby during any of the three time intervals before the expected college graduation date (0.1-0.3) or having married before the expected high school graduation or college enrollment date (0.1-0.2).
DISCUSSION
Previous research has linked early sexual activity with poor academic performance, a propensity for risk and early transition into adult roles. Using NELS data, we found a small but statistically signifi cant association between early sex and both high school and college completion. Only small proportions of these relationships were explained by behavioral factors or by the lower socioeconomic status, educational performance and educational expectations of young women who engage in early sex.
We also found that marriage and childbearing explain a portion of the relationships between early sex and educational attainment, and thus may be regarded as partial mediators of these associations. Young women who believe they have few educational resources may view early sex as part of an alternative pathway to adulthood-a pathway that also often includes early childbearing or marriage. However, once again, only modest portions of the associations between early sex and educational attainment were explained by these mediators.
Academic and policy discussions about the possible consequences of early sex for educational attainment have generally focused on nonmarital parenthood. 37, 38 Our fi ndings indicate that early marriage has a strong negative association with educational attainment. Family policy researchers should investigate how to encourage and support young married women in their pursuit of higher education.
Like Spriggs and Halpern, 2 we found no racial and ethnic variation in the relationship between early sex and educational attainment. Black females may engage in fi rst intercourse slightly earlier than their white peers, 8, 39 but this difference seems to play no signifi cant role in educational outcomes.
In general, our fi ndings suggest that early sexual decisions may have long-term consequences-a conclusion consistent with the observation that successful sex education programs target youth early. 40 Similarly, prevention and intervention programs that focus on encouraging informed decision making, as well as providing hope for future educational and employment opportunities, should be implemented early in students' educational career. Young women need to believe that means are available for them to pursue such opportunities.
Limitations
This study has a number of limitations. First, retrospective, self-reported data on topics such as age at fi rst sex may be inaccurate or incomplete. We addressed the retrospective nature of our data in our construction of the In an analysis of data from the National Longitudinal Survey of Youth, Wu and colleagues found that although many women provided inconsistent reports across waves concerning their age at fi rst intercourse, the inconsistencies were generally quite small. 41 Additionally, Bernard and colleagues argue that people tend to underestimate the amount of time that has passed since an event' s occurence. 30 Together, these studies suggest that errors in reporting, though inevitable, are probably small, and that the ages at fi rst intercourse reported by respondents will likely be higher than their true age at the time, making our measure of early sex more conservative.
A second limitation is that the control variables were assessed after some young women had already initiated intercourse. This means that we cannot determine if the characteristics and situations captured by our control variables preceded or followed fi rst intercourse. In the former case, they should be regarded as potential confounders and statistically controlled; in the latter case, they would more properly be regarded as mediators along the pathway from early sex to educational attainment, and should be omitted from our models. For instance, after a young woman has begun having intercourse, she may change her priorities and aspire less to obtaining a higher education. We attempted to address temporal and causal ambiguity by estimating a series of logistic regression models. The fact that the association between early sex and graduation from high school or college remained intact in all of our models is consistent with the view that early sex has a real and independent effect on educational outcomes.
Finally, the NELS data set did not include every possible confounding variable. However, we believe that by including in our analyses measures of course grades, test scores, social and demographic characteristics, selected behaviors and educational expectations, we have likely picked up a large portion of the variation in educational skills and ambitions shown by young adolescents. Future research should consider how both academic potential and risk-taking interact with early sex to predict educational outcomes.
Conclusion
Overall, our fi ndings indicate that engaging in early sex is associated with altered educational outcomes in ways that the variables in our model do not fully explain. What might the other mechanisms be? One possibility is that young women who engage in early sex may develop behaviors and time-use patterns that detract from their subsequent academic performance and desire for educational attainment. These may include forms of peer group association that reduce their enrollment in, and level of effort toward, college preparatory courses. Ultimately, a holistic prevention or early intervention program may be able to address these and other putative factors. Testing this hypothesis, and investigating the details of such behavioral and attitudinal change, are other key topics for future research. 
